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The search for new solvents, coming from renewable sources is a field of growing 
interest, especially in connection with the possibility of using bio-based platforms to 
produce harmless solvents, more respectful with the environment than those derived 
from petroleum. Glycerol is one of these platforms that has been proposed as a 
source of bio-solvents.1 In particular, glycerol alkyl ethers are a promising family of 
derivatives that has received some attention.2 Although low toxicity of glycerol ethers 
is generally taken for granted, there is still a lack of systematic experimental 
evidences on its toxicity and ecotoxicity.  
In this communication we present a systematic study about the toxicities of nineteen 
glycerol alkyl ethers2a against the crustacean Daphnia magna and discuss the 
possible structure-toxicity relationships. 
 
Fig. 1. Structures and codes of the glycerol derivatives included in this study. 
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The results of the acute immobilisation test after 24 h of exposure show relatively low 
toxicity for most of the glycerol derivatives considered. As a general rule, the 
ecotoxicity increases with the length and number of alkyl substituents on the glycerol 
moiety, leading to a fairly good correlation between the overall size of the molecule 
(also related with its hydrophobicity) and the observed ecotoxicity (Fig. 2a). 
 
Fig. 2. a) Relationship between D. magna toxicity and hydrophobicity. b) Passino–Smith map 
for the toxicity of the glycerol derivatives against D. magna and V. fischeri. 
When results obtained with the bioindicator D. magna are combined with those 
previously obtained with Vibrio fischeri,3 the low ecotoxicity of this family of bio-based 
solvents (following the Passino–Smith4 classification) is corroborated (Fig. 2b). 
A comparison of the ecotoxicity towards D. magna exhibited by several traditional 
solvents with that of glycerol derivatives indicates that the EC50 of many of the latter 
are essentially similar to short-chain alcohols. When compared with widely used ionic 
liquids, in general terms, ecotoxicity of glycerol derived solvents are generally lower, 
supporting their better greenness towards environment. 
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